Na+-H+ antiport during fertilization of the sea urchin egg is blocked by W-7 but is insensitive to K252a and H-7.
Fertilization of the sea urchin egg initiates or accelerates a number of metabolic activities, which have been causally linked to a rise in cytoplasmic pH due to increased Na+-H+ antiport. Two possible regulatory pathways linking sperm-egg fusion to the activity of the antiporter are activation of protein kinase C (PKC) and Ca2+, calmodulin (CaM)-dependent kinase. This report presents the effects of protein kinase inhibitors on antiporter activation during fertilization and treatment with PKC agonists, dioctanoylglycerol or phorbol diester. Protein kinase inhibitors, K252a and H-7 blocked the action of PKC agonists, without inhibiting cytoplasmic alkalinization during fertilization. In contrast, W-7 blocked fertilization-induced rise in cytoplasmic pH, without altering the actions of PKC agonists. These results suggest that the Na+-H+ antiporter may be regulated by PKC or Ca2+, CaM-dependent kinase activities, but activation of the antiporter during fertilization is Ca2+, CaM-dependent, despite production of diacylglycerols by hydrolysis of phosphatidylinositols.